IT has been often stated that the experimental method of modern science obtained its initial impulse from Francis Bacon (1561-1626); but how this impulse acted has not been explained, for Bacon's scientific sterility contrasts with the actual contributions to mathematical knowledge made by Rene' Descartes (1596-1650) who, moreover, illustrated reflex action by experiment and wrote an elementary treatise of physiology.
Bacon attempted to complete a comprehensive survey of all extant knowledge; his system was planned on a most generous scale and with a vast design. Both as a philosopher and a patient he was intensely interested in natural science and " physick," yet only some of his tenets were relevant to biology and medicine. Certain authors, e.g. B. W. Richardson (1900) , have stated that Bacon influenced medical progress in its most advanced departments; while others, like Minkowski (1934) consider that Bacon made a grandiose attempt to study Nature and subjugate it to the needs and use of mankind. Broad (1926) pointed out that Bacon, though a most pertinacious experimenter was also a very incompetent one, and that he failed to recognize several scientific advances that were taking place in his time while credulously accepting an inchoate mass of superstitious beliefs.
That Bacon was anticipated in the practical application of the experimental method by William Gilbert is known; that Harvey gave a brilliant demonstration of experimental biology is also universally admitted; less recognized is the application of experiment in the explanation of pathological processes made by Robert Fludd, the "Mystical Physician ".
It is the purpose of this essay to indicate how Gilbert, Fludd, and Harvey practised what Bacon preached and propounded in his many writings, and that therefore they succeeded in converting Bacon's words into deeds. living 107 years after the birth of the senior in 1544 ! There is a note in the book stating that it is common in England to give brothers the same Christian name. Wood in his Athenae Oxonienses (1691) remarked that this William Gilbert was a Proctor of the Arches. Fuller (1662) wrote: " Physicians. I received the following intelligence from his near kinsman, MIr. NVilliam Gilbert of Brentnal-Ely in Suffolk. William Gilbert was born in Trinity Parish in Colchester, his father being a Counsellor of great esteem in his profession, who first removed his family thither from Clare in Suffolk, where they had resided in a Gentile Equipage for some Centuries of years. He had (saith my informer) the Clearness of Venice Glass without the brittleness thereof, soon ripe and long Lasting in his Perfections. He commenced Doctor in Physick, and was Physician to Queen Elizabeth, who stamped on him many Marks of her favour, besides an Annuall Pension to encourage his Studies. He addicted himself to Chemistrey, attaining to great exactness therein.
One saith of him that he was Stoicall but not Cynicall, which I understand Reserv'd but no. Morose, never married, purposedly to be more beneficial to his Brethren. Such was his Loyalty to the Queen, that as if unwilling to survive, he dyed in the same year with her 1603. His Stature was tall, Complexion Cheerful an Happiness not ordinary in so hard a Student and retired a Person. He lyeth buried in Trinity Church in Colchester, under a plain monument. Mahomets Tombe at Mecha is said strangely to hang up, attracted by some invisible Load-Stone, but the Memory of this Doctor will never fall to the ground, which his incomparable book De magnete will support to Eternity." Little is known of the life of Gilbert, except that he spent many years and a great sum of money over his experiments with loadstones and that a learned group met at his rooms.
The properties of magnetic iron were known in classical antiquity. In the Middle Ages Roger Bacon (1210-1292) mentioned magnetic properties; he also praised Peregrinus of Picardy, whom he called Dominus experimentorum. Von Lippmann (1932), op cit., p. 27, stated that a letter by Peter Peregrinus de Maricourt, dated 1269, described a rough form of compass. Mediterranean seafarers had made use of the magnetic needle in navigation in the thirteenth century, but the general properties of magnets were first consistently investigated by Gilbert.
The declination of the needle had been previously observed and described by Robert Norman in The Newe Attractive, containing a short discourse of the Magnes or Lodestone and amongest other his vertues, of a new discovered secret and subtile propertie concerning the declinyng of the Needle. (London. 1581.) Norman is, however, mentioned as a clever artificer in the first chapter of De magnete 1600, which is preceded by an address by Edward Wright (1558-1615), a mathematician and lecturer on navigation, who entered Caius College, Cambridge, in 1576, graduated M.A. 1584, and was a fellow 1587-96. Wright was the author of a book on the use of the compass and other matters pertaining to navigation. In the preface there are those sentences which clearly indicate that Gilbert was fully aware of the merits of empiricism in natural science.
"To the Candid Reader, studious of magnetic philosophy. Since in the discovery of secret things and in the investigation of hidden causes, stronger reasons are obtained from sure experiments and demonstrated arguments than from probable conjectures and the opinion of philosophical speculators of the common sort etc.
To these men of early times and, as it were, first parents of philosophy, to Aristotle, Theophrastus, Ptolemaeus, Hippocrates, Galen, be due honour rendered ever, for from them has knowledge descended to those that have come after them; but our age has discovered and brought to light very many things which they too, were they among the living, would cheerfully adopt. Wherefore we have no hesitation in setting forth in hypotheses that are provable, the things we have through long experience discovered. Farewell." [Translation by P. F. Mottelay, London, 1893.] Here in a few sentences the modern trend of scientific research is described: namely the advancement of existing knowledge by experiment under conditions of control and comparison.
In the first chapter there is a reference to " the ingenious Fracastorio, a philosopher of no common stamp ". Gerolamo Fracastoro (1478-1553) was demonstrator of anatomy at Padua from 1501 to 1505, and in those years a young Polish medical student visited the " fair mother of the arts "-Nicholas Koppernik [Copernicus] (1478-1543), whose De revolutionibus propounded in 1543 the heliocentric system of the universe. Fracastoro, though best known for his poem on syphilis and his views on the " seminaria " of contagion, was also the author of a work entitled Homocentrica. De caUsis criticorum dierum per ea quae in nobis sunt (Venice, 1538) in which critical arguments were brought to bear against the Ptolemaic system of astronomy. On the last page of De magnete. Gilbert wrote "Thus do the moderns, and in particular, Copernicus restorer of Astronomy, etc ". Gilbert accepted the heliocentric interpretation of the universe, which Bacon denied.
Fracastoro, Koppernik and Gilbert were all physicians, and their special interest in the mechanism of the universe can be attributed to the prevalence of medical astrology at the time. Paracelsus (1493-1541) in his coarse manner, had advised phvsicians " to cease poking their noses in excrements and to lift their eyes to the heavens". The connexion between astrology and pathology is perhaps not so obscure; in Gilbert's posthumous work the knowledge of the heavens is connected with meteorology and the influence of the seasons on epidemics must have often directed thought to the importance of the constellations.
The De magnete presents medical views which are advanced in relation to its time. Thus in Book I, Ch. XIV and XV entitled " Of other properties of the lodestone and its medicinal virtue " it is denied that magnetic iron in small doses could preserve youth; that pulverized and buried in plaster it would draw out an arrow; or that smeared with garlic the magnet lost its power. By contrast van Helmont in De magnetica vulnerum naturale et legitima curatione, etc. (Paris 1621) stated that garlic was the magnet's proper hypnotic! It is clear that Gilbert had made actual empirical observations. In Ch. XV the medicinal properties of iron were discussed; then the preparation of iron powder was described and its astringent properties were mentioned, together with its use in chlorosis, ague, and enlarged spleen. In Book III Gilbert remarked that Galen was mistaken in teaching that antidotes drawing out the venom of snakes possessed the same power as the loadstone, for drugs did not act in that manner. Gilbert examined the assertion of Giambattista dalla Porta (1536-1615) that diamonds exerted a magnetic attraction, and, having tried out 75 diamonds, decided that this was not the case.
Gilbert's work was held in high esteem by Galileo (1564-1642) who repeated and controlled some of the magnetic experiments. Galileo's approval is significant, because he was the first to correct Aristotle's assertions about the laws governing the fall of bodies and thus formulated the first accurate laws relative to gravity.
The learned Venetian theologian, Paolo Sarpi (1552-1623) whose scientific interests were most varied, also praised Gilbert's book and compared him to Franvois Viete (1540-1603) an outstanding mathematician. Digby's scientific achievements are nugatory, but he can be considered to reflect contemporary opinion in relation to the merit of Gilbert's investigations, which Bacon criticized by saying that Gilbert had attempted to build a ship out of material sufficient to make a thowl-pin! Hale-White in the Harveian Oration of 1927, after carefully examining various relative documents, suggested that Gilbert by his example helped to direct Harvey's thoughts by teaching him the right way to investigate Nature's problems by experiment and induction.
The results of the experiments described in De magnete were not appreciably increased till the astronomer John Michell Germany. This is not only the earliest complete system of magnetism, but also one of the first specimens of a philosophical system built upon experiments after the manner so much insisted on afterwards by the great Lord Bacon."
Similar pronouncements will be found by several other authors, and notably in the works of Silvanus P. Thompson. Thus Gilbert's example appears more productive of lasting results than Bacon's precept.
The role of William Gilbert in the history of science is certainly remarkable, whatever the criterion employed; that of a contributor to pure knowledge or science; or because of the technical achievements connected with the working of the compass, and the later developments of electro-magnetism; or as one of the earliest exponents of the Experimental Method. a Rose is the sweetest of Flowers, and a Cross accounted the sacredest of forms or figures, so that much of eminence must be imported in their composition. " His Books written in Latine are great, many and mystical. The last some impute to his Charity clouding his high matter with dark language, lest otherwise the lustre thereof should dazzle the understanding of the reader. The same phrases he used to his patients: and, seeing conceit is very contributive to the well working of physic, their fancy or faith natural, was much advanced by his elevated expressions.
" His books are for the English to sleiglht or admire, for French or Forraigners to understand and use; not that I account them more judicious than our own Countrymen, but more enquiring into such difficulties."
We may turn therefore to consider what the French and Foreigners thought of Fludd. Taking first the dictionary makers, Jean-Eugene Dezeimeris (1799-1852): Dictionnaire historique de la mddecine (Paris, 1814), we find: " or dans cette science [medecine], nous ne pensons pas qu'il soit possible de faire quelquechose de plus absurde que les oeuvres de Fludd. Nous regarderons comme fort mal employe l'espace que nous donnerions a l'analyse de pareils ouvrages etc."
Other French dictionaries, such as Jourdan, reveal variations on the same theme, but in the Biographisches Lexikon der Hervorragende Aerzte (Vienna, 1885) it is said: " Fludd, Robert (De Fluctibus) Theosoph, Mystiker, Rosenkreuzer, Dr. med. warscheinlich zu Oxford, spater in London auch aerztlich thatig und 1637 gestorben, war ein langweiliger Vielschreiber, etc."
A further example can be quoted from the Enciclopedia Italiana which has just been completed. " Come filosofo il Fludd subi fortemente l'influsso di Niccol6 de Cusa e di Paracelso, insieme a quello del neo-platonismo che affermandosi nella cultura filosofica inglese, preannunciava la scuola di Cambridge. I1 suo sistema e un emanatismo che vede in Dio la cusaniana coincidentia emanatorum, unico germe dell' infinite diversita delle cose: tendendo quasi, con cio, a considerarlo identico al Nulla, in forza alla sua indeterminatezza."
If we turn to the Enciclopedia universal ilustrada europeo-americana (Barcelona, 1924) we read under " Fludd": " Uno de los hombres mas eruditos de su tiempo. Adversario de los peripateticos y en general de toda filosofia pagana, importo a Inglaterra la filosofia natural y la teosofia de Paracelso y de Cornelio Agripa. En sus obras se refleja un panteismo materialista presentado en formulas misticas."
Nevertheless it can be said that Fludd was the first practising physician who tried to explain pathology in terms of demonstrative experiments, the descriptions of which are scattered through the pages of his voluminous writings.
In the two handsome volumes in the Cambridge University Library entitled Utriusque cosmi majoris scilicet et minoris metaphysica physica atque technica.
Historia in duo voluminac secundu7n, cosmi differentiam divisam" (Oppenheim, 1617). In Tract. II, Pars VII, Lib. III (p. 471), there is an illustration of a candle burning in a flask inverted over water; it is said that water is attracted into the flask in proportion of the air consumed, for air nourishes fire. The deduction in Regula VI is that if air is evacuated in a closed space or consumed, the space must be filled by a new body. This is one of the earliest attempts to solve a problem of the nature of air. For this reason, the paragraph will be quoted in full: (p. 472). The candle burning over water is illustrated also on p. 457 of Fludd's Integrum Jlorborurn Jlysterium, sive Medicinae Catholicae, Tomus I, Lib. IV, Membr. IV. Demonstratio on p. 456 and Applicatio ad hominem on p. 457, where it is employed to explain the origin of " phrenzies ". It may be reflected that the real cause of some mental diseases is still obscure, even after Fludd's explanation ! Then on p. 424 and p. 432 we find a boiling pot illustrated with the steam condensing oIn the lid, which is suspended by a hook. This serves to demonstrate the reason of the running nose and weeping eyes in coryza and rheum; the steam produced in the overheated liver and bowels condenses in the skull-cap and then drops from the nostrils. I consider this a very plausible explanation, but a similar description occurs in one of the writings of Cesalpino (1603) . Haeser (1881) stated that Fludd w-as the first to measure the heat of the blood with a thermometer; this must allude to some test with the baro-thermometer or open thermometer, which played a great role in Fludd's pathology. Fludd did not claim to have discovered the instrument, which w%as known to Giovanni Sagredo in 1613 and in all probability was first made by Galileo; moreover Santorio Santorio (1561-1636) mentioned its clinical use. The involved early history of the clinical thermometer is not easy to unravel.
It can be added that Fludd was the first, in 1631, to express approval in print of Harvey's doctrine of the circulation of the blood. Moreover Harvey sent De motu cordis to be printed by William Fitzer in Frankfurt, who was Fludd's printer; Fludd stated bluntly that German printers offered better terms than those at home.
Concluding, it can be said that Fludd was among the first who tried to explain pathology by means of experimental models or tests. Even though he drowned his results by much irrelevant speculation, the method initiated was based on correct principles.
WILLIAM HARVEY OF FOLKESTONE
Born April 1, 1578, in Folkestone, Harvey, after instruction at the Grammar School, Canterbury, Nas admitted to Caius College, Cambridge, in 1593; in 1598 he went to Italy, matriculated at Padua in 1600, becoming Doctor of Medicine in 1602. He then returned to England and settled in practice in London. Harvey was appointed Lumleian lecturer to the College of Physicians in 1616 and appears then to have asserted the complete circulation of all the blood; the notes of these anatomy lectures were reproduced in autotype in 1886.
The Prelectiones reveal the inner wNorking of Harvey's mind in a manner reminiscent of Pepy's diary. In these notes Dr. Gilbert, Dr. Fludd, Cesalpino are named, and allusion is made to a " Cambridge scholer " who was asphyxiated; it is strange that though Harvey frequently referred to Padua, this is the only time Cambridge is recalled. It is known from John Aubrey (1626-97) that Harvey had been physician to Bacon, though the exact date does not appear to be ascertainable. If after 1616, then it is possible that something about the circulation may have been said between doctor and patient, but any allusions to the flow of the blood in the writings of Bacon are vague and uncertain.
Since Bacon died in 1626, two years before the appearance in print of De motu cordis and the first approving mention of the circulation was that of Fludd in 1631, it seems probable that Harvey's lectures from 1616 onwards were either not understood or neglected as propounding unproven theories. This I have attempted to make clear elsewhere (" Annals of Science 1938 "), but it may be mentioned that the neglect of Harvey's views by Bacon and his contemporaries, may be taken to confirm that the assertions of Realdo Colombo and of Andrea Cesalpino (who had studied medicine at Pisa in Colombo's time) were not commonly understood to relate to a complete circuit of the whole blood, but only to a possible passage of a small quantity through the lungs; this is indeed the recorded opinion of anatomists at the time. Another reference is by Izquierdo (1937) . The first mention of the priority of Cesalpino was by Giovanni Nardi, a personal friend and correspondent of Harvey, in Noctes geniale,8 (Bologna, 1655), therefore already during Harvey's lifetime.
Reverting to the well-known remark of Aubrey (1898, vol. 1, 299) " (Harvey) had been physitian to the Lord Chancellor Bacon, whom he esteemed much for his witt and style, but would not allow to be a great philosopher. ' He writes philosophy like a Lord Chancellor', he said to me, speaking in derision; 'I have cured him'." Anyone who reads the elaborate plans for the House of Solomon in the New Atlantis must admit that there was truth in Harvey's alleged saying. Bacon did indeed write with the solemnity of a Lord Chancellor and, it may be added, with the same aloofness from everyday occurrences.
In view of Harvey's observations on hatching eggs, it is interesting to note that The resemblance to the " idols " of Bacon may mean that Harvey had read and noted the remarks about the Idols of the theatre.
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When the subject is examined as a whole, it seems evident that in all probability Harvey was more influenced by what he learnt at Padua or read in the De re anatomica of Realdo Colombo or obtained in conversation with Gilbert or even Fludd, than what appeared in the writings of Bacon, which Harvey seems to have considered rather abstruse, as indeed they were.
FRANCIs BACON, BARON VERULAM, VISCOUNT ST. ALBANS The life of Bacon is recorded in his biographies, and among his many writings the following have been found particularly relevant to biological and medical subjects:
The two Books of Proficience and Advancement of Learning, Divine and Humane (London, 1605) . Novum Organum Scientiarum (London, 1620) . (This was consulted, for the purpose of this paper, in the text of Bacon's Novum Organum. Edited with introduction, notes, &c., by Thomas Fowler, Oxford, 1889.) Historia vitae et mortis, 1623. Sylva sylvarum. New Atlantis. (London, 1627.) In these works Bacon, with a wonderful command of language and considerable prolixity, pleaded for the investigation of first principles and the examination of natural phenomena by experiment. Though the general trend of the argument is quite clear, the meaning of single statements is less so. As an example there is the first aphorism in Novum Organum: " Homo naturae minister et interpres, tantum facit et intelligit quantum de naturae ordine, re vel mente observaverit: nec amplius scit aut potest". This has been variously understood and translated; but taking the words in their literal meaning one may say: " Man, minister and interpreter of Nature, makes and understands of the order of Nature, the things and the reason thereof, as much as he has been able to observe; more he cannot know or do." To-day this may appear to be a platitude; but in Bacon's time the deeper inference was revolutionary;
for it meant that it was possible to ascertain the laws governing the world around us only by the use of our senses.
It cannot be claimed that had Bacon not lived, scientific thought would not have progressed along experimental lines. Gilbert had already made a definite beginning and he was soon followed by Harvey in relation to the demonstration of the circulation of the blood; moreover Fludd, in his own mystical way, tried to e,<olain some problems in pathology by experiments. It is significant that scornful reference was made by Bacon to the opinions of these three.
In the well-known pages of the Novum Organum, Bacon discussed at length the harm caused to right thinking by the Idols of the tribe, the Idols of the den, the Idols of the market-place, and the Idols of the theatre. Though the designation of idol as a false god fits in with the sense of the text, yet it appears that the word is derived from the Greek EctoX. meaning phantom or spectre. The Idols of the theatre were so designated because they succeeded each other like plays on a stage; they arose from three false systems of philosophy; in the words of Bacon these were, first of all, the Rational or Sophistic, then the Empiric, and lastly the Superstitious.
The first dealt little with experience and much with speculation and the type was Aristotle, who corrupted natural philosophy by his logic. Harvey was an ardent admirer of the Stagirite, whose primacy of the heart was the basis of much of the reasoning both in the Prelectiones 1616 and in De motu cordis 1628.
The next almost exclusively concerned with experiments with such a narrow compass that they scarcely elucidated great problems. These were the Alkemists, among whom Bacon reckoned Gilbert! Thirdly were the superstitious doctrines that corrupted philosophy by an admixture of superstition and philosophy. Though Bacon did not mention Fludd by name, anyone reading the text will admit that the designation would be apt; indeed Fowler said that the allusion was intended for Fludd. Allbutt (1921) noticed the resemblance between some of the opinions of Bernard Palissy (d. 1589) and those of Bacon, who was in Paris as a youth, when Palissy was lecturing on natural science. In Bacon's writings there are definite echoes of Palissy's doctrines and here a frequent contradiction in l~acon's writings may be mentioned; his much-quoted saying:
" Men are inclined to turn aside from their experiments for some practical application of them; like Atalanta, they go aside to pick up the golden apples and let victory escape them; they should
seek for experiments of light, not for experiments of fruit."
The whole trend of Bacon's striving was for " experiments of fruit"; for, particularly in medicine, there can be no pure theoretical knowledge; every atom has for purpose treatment or prevention of disease and the preservation of health and life.
It is not possible to do Bacon justice in a few paragraphs, but it may be said without unreason, that with the fullest and most unstinted admiration for the grandeur of his plans for the reformation of knowledge, the advancement of science and the harnessing of Nature to the needs of man, Bacon fell lamentably short when attempting to put his theories to the test. His aim was too high to be attained by the efforts of a single man.
It is extremely difficult-perhaps impossible-to make a clear-cut distinction between wisdom, belief, and superstition, particularly at the time of Gilbert and Bacon; but if the works of Gilbert, Harvey, and Bacon are compared, it is noticeable that the first two are singularly free from baseless credulity, whilst Bacon in Sylva sylvarum and other writings accepted numerous instances of erroneous belief.
Bacon's collection of facts and records of experimental observations in kSylva sylvarum are most unfortunate; they reveal to the fullest extent the feet of clay and disclose the limitations of thought without action. Evidently Bacon was not only unable to build the palace he had planned, but would be incapable even of tenanting it. This notwithstanding Bacon's philosophical system proved a source of inspiration for following generations, even though biology (and consequently medicine) followed the path traced by the work of Gilbert, Harvey and-it may be added, with reservations-Fludd.
It will be objected that I am not justified in mentioning Gilbert, Harvey, and Fludd as exponents of the Baconian system, because one produced his work before the appearance of Bacon's first pronouncements and the other two took no notice of his work; moreover, because Bacon poured scorn on all three. Still, the Baconian system is something definite and concrete, being recorded in numerous writings; its coherent tenets can be stated on a single sheet of paper. These tenets, I deem, Gilbert put into practice in the investigation of magnetism, Harvey in demonstrating the function of the heart and to a lesser extent in relation to the problems of generation and Fludd applied them to explain, however erroneously, many problems in pathology, therapeutics, and medicine in general. The contention is that Bacon's philosophy would have remained sterile had it not been tended, nourished, and brought to fruit by others.
EXPERIMENTAL SCIENCE IN BACON's TIME
The " New Learning " of Bacon's time or study of natural laws by means of smallscale tests under prepared conditions, did not find a welcome acceptance in the Universities of Great Britain, France, Italy, Spain, or Germany, though in Scandinavian countries (Denmark, Sweden) there were single exceptions. Examples of these experimental methods would be Gilbert's " terrella " or small-scale globe; also Harvey's examination of the excised hearts of snakes, eels, or shrimps; or Fludd's open thermometer, however inaccurate may have been the conclusions he obtained from its behaviour in the heat or cold. It must be for this reason that experiments were made in the short-lived " Accademia dei Segreti " of Giambattista dalla Porta of 1560; it has been seen that a learned society met in Gilbert's rooms. The Accademia dei Lincei of 1603 sported the symbolical device of a lynx rending with its claws a Cerberus. In Germany the Academia naturae curifossorum was founded in Schweinfurt in 1652. Then the " Accademia del Cimento " (the Academy of Test) was established in Florence in 1657 with the definite purpose of obtaining knowledge by experiment. Though it can be admitted that Bacon inspired the formation of the Royal Society, yet there were several examples on which he might model the " House of Solomon " described in the New Atlantis. The Royal Society, in the first century of its existence, particularly through the investigations of Malpighi, Lower, Wren, Hooke, Boyle, and the prolonged observations of van Leeuwenhoek, debated several matters of general biological and medical interest, such as intravenous injections, blood transfusion, respiration, the action of poison and drugs, the microscopy of living tissues. The remarkable advances in the knowledge of pathogenic bacteria that were originally based on the purely biological investigation of the problem of " spontaneous " generation need only be recalled to explain that Bacon, through his approval oF experimental study, did encourage those who were attempting to scale the walls of the citadel of medicine.
THE EXPERIMENTAL METHOD AND THE EvOLUTION OF MODERN MEDICINE
A study of the lives and works of Gilbert, Harvey, and Fludd, shows that though each, in his sphere, investigated magnetic, biological, or medical problems by means of experimental methods, Bacon did not acknowledge that they were employing the system he had propounded and was exceedingly critical of their principles. Correspondingly, Harvey and Fludd appeared quite unconscious of having been inspired in the very least by Bacon's tenets. It may be recalled that Thomas Hobbes (1588-1679), who had been Bacon's amanuensis some time between 1621-6, did not mention his system in the text of Elementorum philosophiae (London, 1655); in the preface of which there is a reference to Harvey, to the effect that he was the only one, whom Hobbes knew, who had overcome envy and seen the system he propounded acknowledged during his lifetime. Neither is Bacon named in Hobbes' Decameron physiologicum or Ten Dialogues of NaturalI Phil0sophy (London, 1678).
There must have been personal reasons for this neglect, but from the historical point of view, the omission need not preclude an attempt to follow the thread through the labyrinth. It can be objected that Bacon was the best judge of the principles he evolved in his philosophy; still, later generations are better acquainted with the development of science and medicine after his time, and can decide from a greater volume of evidence.
For this purpose the course followed by medicine since Bacon's age can be briefly stated. Medicine originated from a desire to cure disease and preserve life, which has been evident in the human race from time immemorial; therefore the history of medicine can note the continuity of this effort and measure its results by the extent to which they have been crowned by success.
The examination of recorded evidence shows that during two centuries after Gilbert, Bacon, Harvey, knowledge in natural sciences, such as zoology, botany, mineralogy, then chemistry and astronomy, increased greatly in many countries, while anatomy, physiology, medical diagnosis became accurate. There was relatively little progress in therapeutics, prevention of epidemics or knowledge of aetiological causation, though some in diagnosis and prognostication. The medical reaction to the scientific advances consisted in the appearance of strange and wonderful systems, known as Iatrophysics, Iatrochemistry, Brownism, Mlesmerism, Homceopathy, which varied greatly in their effectiveness and the influence exerted on progress, for some of them were distinctly retrograde in outlook.
If the advances during these two centures in astronomy, chemistry, physics, biology are considered, it may appear as if science rushed on and medicine stuck fast. It would however seem more accurate to say that scientific knowledge hurried on and dragged medicine along with it till it became applied science, instead of individualized speculative therapeutics, of the type of which Fludd presented a shining example. None the less, it may be mentioned that astronomers such as Copernicus, Galileo, chemists like Cullen and Black, or physicists, e.g. von Helmholtz, if not physicians, yet had a medical education. This has been very nicely expressed in an essay by Garrison (1933) , with the title: " What Science owes to Medicine." THE DEVELOPMENT OF CONTEMPORARY MEDICINE The technical applications of scientific knowledge have brought about some of the revolutionary changes which Bacon foresaw in the social order of humanity all over the world; in relation to medicine the change has been equally intense and profound.
The improvement following the increased anatomical knowledge obtained through V'esalius was enhanced by the application of experimental methods by Gilbert, Fludd, Santorio, Harvey, Malpighi, Lower, which ultimately produced accuracy in diagnosis and treatment. The systems of speculative philosophers, like Francis Bacon or Rene Descartes, appear to have been evolved after the initial impulse given by experimenters like Galileo or Gilbert so that it may be said with reason: " Im Anfang war die Tat " (In the Beginning was the Deed). Therefore, the influence of Bacon on the development of medicine cannot be considered to have been direct, in the sense that Harvey's work and writings proved a dynamic incentive to further investigations by the new methods he had demonstrated. Bacon's inspiration made itself noticeable by advising the recognition of the laws governing natural phenomena and the critical investigation of fundamental axioms; together with the encouragement of all attempts to obtain technical achievements, many of which he foresaw in his writings; all these matters eventually su-cceeded in furthering medical progress.
Then Bacon instigated the formation of the Royal Society, which debated and furthered scientific subjects away from the hostile atmosphere of the Universities, which, on the whole, were opposed to the new learning; in this manner he certainly furthered the progress of natural sciences and consequently medicine.
Bacon failed to recognize the correctness of the Copernican doctrine or the lasting importance of Gilbert's work and, in contrast, uncritically accepted many superstitious beliefs; moreover he was a most enthusiastic and futile experimenter-thus proving how dependent experimentation was (and still is) on rational preparation or reasoning. Nevertheless, one may plead that he should not be judged by what we know of his life or too severely criticized for the evident inaccuracy of much of what be wrote; but rather we should remember how, in the course of a travailed existence, he consistently propounded the acquisition of living knowledge on a universal scale and recognized the virtues of an adaptation of science to the immediate necessities of mankind, particularly in relation to medicine.
As to Gilbert, Harvey, Fludd, the first two were in reality the principal instigators of subsequent advances in physics and biology, by the demonstration of methods which were then so brilliantly conjoined with those of chemical research by Boyle and Lower and those who followed them in the investigation of the problems arising from a better knowledge of respiration. From the historical standpoint therefore, though the roots of natural philosophy and modern medicine were closely set, a separation between two trunks soon occurred; and flowers and fruit appeared on the branches of biology and other sciences which were then gathered and applied to medical uses.
